The use of femtosecond lasers as microfabrication tools to produce threedimensional photonic circuits and optofluidic networks in transparent materials is reported. Applications to on-chip optical sensing in lab-on-a-chip and integrated quantum circuits will be discussed.
A lab-on-chip (LOC) is a device that squeezes onto a single glass substrate the functionalities of a biological laboratory. Femtosecond-laser micromachining is particularly suited for the integration of optical waveguides (or more complex photonic devices such as splitters and interferometers) with a microfluidic network ( Fig. 1 left) [4] [5] [6] . Applications that will be discussed range from integration of fluorescent [4] and label-free [5] detection in capillary electrophoresis microchips, as well as fabrication of biochips for cell analysis [6] . Quantum optical experiments typically involve several discrete optical elements and thus suffer from complex alignment and instabilities caused by external perturbations. Integrated optical circuits have proven to be a very valuable alternative for robust and scalable quantum optics experiments [7] . Femtosecond laser writing can play a significant role in this field thanks to the rapid prototyping capabilities and to the cost-effective production of small series of devices [8] . Up to now only path entangled photons have been processed in integrated optical circuits, but femtosecond laser writing can also provide low birefringence waveguides which proved to be suitable for quantum information with polarization entangled photons [9] . The realization of a CNOT gate base on polarization qubits will be presented (Fig. 1 right) and perspective of this approach will be discussed.
